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2.1 Database Definition:-

Database is basically-a computerized record-keeping system. e, it's

a computerized system whose over all purpose is to store information :

and to allow users to retrieve and update that information on demand.

Or in other words, it is a system whose over all purpose is to record and
maintain information. The information concerned can be anything that
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~is deemed to be of significance to the organization the system is serving,

Figure (2.1) shows a greatly simplified view of a database system
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Figure (2.1) database System.
Database system involves four major components:-

1-Data:- The data stored in the system is partitioned one or more
databases, so database is a repgsitory for stored data. Itis both
.__Afitegrated and shared. - '
By integrated we mean that the database may be thought of as a
S0

unification uss of several otherwise distinct data files, with any

redundancy _}_S3 among those files partially or wholly eliminated.
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By shared we mean that individual pieces of data in the databases may

be shared among several different users (each user may access to the

same piece of data and may use it for different purposes.
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ggcurrgnt sharing:- The ability for several different users to access

the database (even the same piece of data) at the same time.
2- Hardware: It consist of:-
. The secondary storage such as disks, /G device.

- The h/w processor and main memory that are used to support the

execution of the database system software.

3-Software:- The layer of software between physical'éatabase itself (Le,
the data as actually stored) and the users of the system is called Data
Base Management System (DBMS). i.e, the DB general function is 10’
shield the database users from hardware- -level details also the DBMS

supports the user operations.’

DBMS:- A software system that enables ‘users to define, create, and

maintain the database and provides controlled access to this database.
The Function'of DBMS:-

1- It allows user to define the data base, thr(’)ugh' a database definition
language(DDL) it allow user to specify the data types and structure,
and he data stored in data base.

2. 1t allow user to inset, update, delete and retrieve data from database
{data manipulation language DML} by SQL.

3- It provide controlled access to the database

- Security system.

- Integrity system.
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- A concurrency control system.’
- Recovery control system.

- User accessible catalog.

DBMS(database management system): Layer of software that handles

all access to the database.

Fig (2.2) DBMS.

a- Application program (A) issues a call to read a record.

b- DBMS received this issues and access the required external model

for data read.
c- DBMS obtains the data model and determine which logical type
needed. i A .
d- DBMS examine the physical DB description and determine which
physical record to read.

e- DBMS issues a command to the computer operating system.

Instruction is to read the required record.
f- The OS interact with the physical storage where the data is kept.
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[/~ g The required data are transferred between physical storage'and
buffer system.
\ h- Company the external model with the data model the DBMS device
\ from the data ( logical data needed by program A).
‘} i- DBMS transferthe data from the system buffer to the work area.
'i j- DBMS provides information to the application program(A)
J including error message.
k- The application program (A} can operate with the data in the

work area.
4- Users:- There are many user type:-

a- Analyzer: responsible of collection information and regiment.

b- Application prograﬁzmer:-responsible for writing application
programs that use the general database language such as ( visual ..
FoxPro, SQL,.....) . The application program operate on data
(retrieve information, create new information, delete or change
information). All these functions are performed by issuing the
request to the DBMS. .

c- End-user:- Can access the database from a terminal, he or she may
invoke > a user- written application program that accepts
commands from the terminal.

d- DBA (Database Administrator ):- Is a person (or group of person)
responsible for over all control of the database system.

The job of the DBA is to create the actual DB and to implement the -
technical controls needed to enforce the various policy decisions
made by the DA. Also DBA responsible for ensuring that the system
operate with adequate performance and for providing a variety of

other related technical services.
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Note: DA’ is’ a manager not a technician. The technical person

responsible for implementing the DA's decisions is the DBA.
DBA'S responsibilities

1- Deciding the information content of the database: DBA ident.i‘ﬁes the
entities of interest to the -éﬁt/erprise and also the information to be
recorded about these entities.(ex. Attributes)

2- Descﬁbing the storage structure and access strategy: DBA decide:
how thé data is represented in the database and write the storage
structure definitions, association of stored fields to form a records.

"3 Deﬁnmg authorization check and validation procedures

. 4-!Liaising with users. ' '

5- Defining security and integrity checks. °

6- Deﬁmng a strategy for backup and recovery.

7- Momtonng performance and responding to changing requn'ements
2.2 Data Dictionary System(DDS]
one of the most important test used by DBA and that is Data Dictionary.
Data Dictionary can be thought as a system DB that contains information ,_
or description of various objects .that_ are of interest to the system itself,
In other word its include the definition, structure, and use of data. e
2.3 -Déita-s'ublanguage: A | .

. Is a subset of the total language that is concerned w1th the database
ob]ects and operations. A data sublanguage is embedded with the host
language (high level language).it's consist of:-
1-Data Definition Language(DDL):

Supports the definition or declaration of the da_ta-base' objects. Is used to

specify the database, A descriptive language that allow the DBA or user to



o Database i Chapter two

describe and name the entities required for application and the relations

that may exist between the different entities.

- 2-Data Mampu!atmn Language (DML}:

- Is a language that provide a set of operatlons to support the basic data
manipulation operations - on - - the " dafa held in the database. Data
manipulation operations usually include the follovnng

e The insertion of new data into the database.
e The modification of data stored in the data base.
e -The retrieval of ddta contained in the database.
¢ The deletion of data from the database.
- “Therefore, one of the main function.of the DBMS is to support a data -
, mampulatlon language in which tiie user can construct statements that
will cause such data manipulation to occur. Data manipulation apphes to
external and conceptual fevel as well to the internal level.
2.4 DataBase Facilities :-
1- Speed. .
2- Accurate up-‘to-data information at any time.
3- Less hard work.‘
4- Compactness.

5- Multiuser.

2.5 DataBase Limitations:- . -

1- Security can be compromised {without good control).
2'_ Integrity can be compromised (without good control).
3-'Additional hardware may be required. '

4- Performance is significantly.
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, 2.6,' Adyantage of database

1 Redundancy can be reduced:-

In non database system each application has its own private ﬁles
This fact can lead to:considerable redundancy is stored data, with
resultant waste in storage space. Suppose you have two files that
include the same speciﬁc'-ﬁelds. Those two ﬁles can be integrated and
the redundancy eliminated , if the- DA is aware of the data
requirements for both applications. Not all redundancy should be
eliminated, which mean redundancy. should be controlled by DBMS.

| 2-Inconsnstency can be avonded.-

Suppose that Employee’ E3 works in Department DB- is represented by

two distinct entries in the stored database. Suppose also DBMS is not-a
ware of this duplication (i.e., the redundancy is not controlled]. Then
there will be some occasions on which the two entries will no agree,
when one and only one of the two has been updated. At this time the
DB is said to be inconsistent. It's clear that a database is an inconsistent .
state is compatible of supplying incorrec‘t‘inforrnntinn to its users.
If the redundancy is removed then .an inconsistency cannot occur. If -
the redundancy is not removed but contfolled by DBMS then DBMS
could guarantee that the DB is never inconsistent as seen by use, by
ensuring that any change made to either of the two entries is
automatically applied to other one also.
3-The data can be shared:-
Sharmg rneans not @nly tbat exwtmg Qppllcatlons can share the data in
the database, bit also that new apphcanons can be developed to

operate against that same stored data.
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